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RARI_A
SXNOPSIS

An interlock between the salvo latch and the gun captain's reedy
switch was dosi;md by the Bureau of Ordnance and the Naval Gun
Factory in an effort to improve the operating safety of tho current
gozati p&ug, carrier type breech mechanises, particularly the
=lnc ar ° .

Several variations of the componerts of the interlock were sent to
the Naval Proving Ground for tests to determine the relative
desirability of these units. The interlock was installed on a
station O-inch breech mechanism and was subjected to firinz and
non=firing tests. :

On the basis of the tests conducted it is recommended that an
interiock be adopted embodying the following features:

(1) 4 oircuit basically 1ike Model I (Figure 2, Appendix (B))
but with a modification which will keep the "brecch closed” light
on aftor the ready switch is shifted to "rcady" and until the
breech is opon., (Thc mannor in which this is handled in circuit
Model IX is considerocd satisfactory).

(2) A pancl of indicating: lights including the followings:
"Gun Captain Ready", " oseach Latched", "Bore Clear", and "Gun
Recoiled", to be mounted vhere the gun crew can rea&ny see them.

(2‘))o A modified buffer of the type tested but with the gland
(8k. 271-2) made of bearing bronzc inctead of steel. It 1s
rocommendod that hydraulic fluid (51-F-21) be used in this buffer.

(4) A single breech ogerating lover latch of the standard
dosign oxcopt modifiod with the switch actuator Sk, 400262-2,
(8e0 Figures 12 end 13 of Appendix (C) for an 1}1ustration of the
combination of buffor and latch described).
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SECURITY INFORMATION 1




¢ ')
CONFIDENTTAL NPG REPORT NO. 1098

Tests of Interlock Between Salvo Latch
and Gun Captain's Ready Switch
for 8-inch Breech Mechanism Mark 9 ani Mods

SYNOPSIS o o o o ¢ o o o o ¢ o 06 6 6 ¢ 0 000 ococeoe
TABLE OF CONTENTS: o « o o o o o o o o o 0 0 o o o o o o
AUTHORITY: 5 o » % s & & # 6 5 & & 5 o & 6 6 ¢ 6 & & & »
BACKGROUND o o « o o o o o o o o 6 o 6 o o 6 s o0 000
OBJECT OF TEST « o o o o o o o o o o o o s o s s o o oo
PERIOD OF TEST o« « o o o o o o o o o o o o s o o o o oo
REPRESENTATIVES PRESENT. « o o o o o o o o ¢ o 6 o o o o
DESCRIPTION OF ITZM UNDER TEST o o o o o o o o ¢ o o o o
DESCRIPTION OF TZST ZQUIPMENT. « o o o o o o o o o o o o
RESULTS AND DISCUSSION ¢ o o o o o o o o s o o ¢ ¢ o o a
RECOMMENDATIONSe o « o o o o o o o o o ¢ o o o o o o o o
DISPOSITION OF MATERTAL. « « o o o o o o o ¢ o o ¢ o o

NS NN P PW W W W W N N

[ )
e
© o

APPENDIX A ~ BRCEECH OPERATING HANDLE BUFFER
MODIFICATION, -BUORD SK, 400271 . +‘IGURE 1

APPENDIX B - SCHEMATIC WIRING DIAGRAM OF
READY LIGHT CIRCUIT IR
(MODEL I OF INTERLOCK CIRCUIT , . FIGURE 2

SCHEMATIC WIRING DIAGRAM OF
SALVO LATCH INTERLOCK (MODEL II), .FIGURE 3

APPENDIX C - PHOTOGRAPHS OF SALVO LATCH
: INTERLOCK AND RAMIFICATIONS
t THEREOF......,.....,..FIGURESl&-lS(Incl)

APPENDIXD"DISTRIBUTION. P o © ¢ o o 0 0 o 0o 0 0 o p 0 o 1 (Only)

CONFIDENTIAL
SECURITY INFORMATION 2



. A\
4 J
CONFIDENTIAL NPG REPORT NO. 1098
Tests of Interlock Between Salvo Latch

and Gun Captain's Ready Switch
for 8-inch Breech Mechanism Mark 9 and Mods

l, AUTHORITY:

The tests reportcd herein were conducted under authority
delegated by reference (a),.

2. REFERENCE:

a. BUCRD Conf 1ltr Re5c-RRK:hsr NP9 Scr No. 46358
of 17 Oct 1952

% 3. BACKGROUND:

PR

The mcchanisms, thc tests of which are reported herein, were
developed in an effort to improve the safety of oporation of
current brecech mechanisms of the rotating plug, carrier type,
particularly the 8-inch Mark 9, This effort was prompted by the
recent turrct casualty of the USS ST. PAUL (CA-73§.

4, OBJECT OF TEST:

The object of the tests conducted was to determine the relative
desirability of several variations to an interlock betweon the
salvo latch and the gun captain's ready switch,

S PERIOD OF TEST:

a. Datc Project Lotter 17 October 1952

be Date Material Received 20 October 1952

c. Datc Commenced Test 3 November 1952

ds Date Test Completed 30 Jamuary 1953
ZONFIDENTIAL
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6. REPRESENTATIVES PRESENT$

* All of the following representatives were present on 14 Novcm-
ber 1952 to witness a firing demonstration of the subjcet interlock
mechanism, Somc of thesc persons werc prcsent at other times
throughout inc poriod of the test:

Je B. Colwellé Captain, USN Burcau of Ordnsnce Rex-b

C. A, Dancy, Commander Bureau of Ordnance RoH

A, J. Stanton Burcau of Ordnance Re5=2

Je Co Phillips Pureau of Ordnance Re5c=2

Jo. E. Gravecs Bureau of Ordnance Rc5c=5

Re M. Wills Neval Gun Factory Design Section
R. Butterworth Naval Gun Factory Design Section
E. C. McClacery Navel Gun Factory Design Section
Ge. W. Raucn Naval Gun Factory Design Scction

PART C
DETAILS OF TEST

7. DESCRIPTION OF ITEM UNDER TEST:

a. The subject interlock mechanism utilized the following
elements:

(1) The gun captain's ready switch. This switch was
modified by the addition of a flat coil spring and a solenoid
latch. The coil spring was installed in such a manner as to exert
a force to return, or hold the switch to the "safe' position, The
latch functiocned {o hold the ready switch in the "ready" position
until retracted by the energized solenoid, and also acted as a lock
to prevent the ready switch being moved to '"ready" until the sole-
noid was energized.

(2) A switch, which vas mounted on the after end of the
counterrecoil eylinder immediately above the breech operating lever
latch. This switch is actuated by the breech operating lever laiche

CONFIDENTIAL
SECURITY INFORMATION 4




& -

CONFIDENTIAL NPG REPORT NC. 1098

) > Tests of Interlock Between Salvo Latch
and Gun Cagtain's Ready Switch
for 8«inch Breech Mechanism Mark 9 and Mods

- e
.

(3) The operating lever latch, which was modified by the
addition of a switch actuator.

(4) Indicating lights to indicate the following concitions:

Gun recoiled

Bore clear

. Breech closed

* Gun captain ready

(6) A manually operated "“pointer ready" switch.

(7) Two (2) magnetic relays and apptopriete clectrical
circuits.

b. Modification of the original design resulted in the
following additional elements:

(1) A modified breech operating lever buffer., The modifi-
cation entailed lengthening the buffer plunger, See Bureau of
Ordnance Sketch 400271, reproduced as Ficure 1 of Appendix (L)

(2) 4 modified breech operatins lever latch, This latch
was modified by the addition of a second latch position approxi-
mately 2.5 inches tehind the first.

c. The Naval Gun Pactory prepared two (2) bread-board models
of the interlock. The first, hereinafter referred to as Model I,
utilized the modified gun captain's ready switch descrived in
paragraph 7 a. (1) above., The schematic circult draving of kodel I
is reproduced as Figure 2 of Appendix (B), The Jevice is pictured
in Figures 4 and 5 of Appendix (C). In Figure 4 the ready swvitch
is shown latched in the ‘'safe" position; in Figure 5 it is snowvn
latched in the "ready" position. The second bread-board model of
the interlock, hereinafter referred to as Model II, substituted a
rotary magnetlc relay and push button switch for the gun captain's
ready switch of Model I, and in addition had a considerably different
circutt. The schematic drewing for Hodel II is veproduced in
Figure 2 of Appendix (B) and a picture of the device 1s included as

of Appendix (C).

Pointer ready
: (S) A manually operated "bore clear" switch,
Figure

CONFIDENTIAL
SECURITY INFORMATICN 5
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d. Operation of the interlock.

The operation of the interlock is best descrided by the
tadbles below which indicate the gositions of the rcady switch and
operation of the 1ndicat1n§rligh s corresponding to ‘the wvarious
stops in the scquence of firing the gun,.

Lights On
6o e ptain Ready Switch
Reooil ) o4

Model I Closed (Clear Ready
Gun has fired X X X
Gun oaptain opens breech X X
Gun captain closes "bore
olear” switoh X X
Gun is loaded * X X
Gun captain closes btreech X X X
Gun captain closes “ready"
switoh X X
’ Gun fires and recoils ¢ X X
Gun returns to battery X X X
Model II
Gun has fired X X X
Gun captain opens breech X X
Gun captain closes "bore
i clear® switoh X X
Gun is loaded X X
Gun captain closes oreech X X
Gun captain oloses "ready”
, switch X X X
| Gun fires and recoil X X
Gun returns to battery X ' X X
8. DESCRIPTION OF TEST EQUIPMENT:
a. Guns %"/533ga11ber Mark 15 Mod O Serial ;
Ce °
| b. Breech Mechanism: Meark 9 Mod 8, |
cs Yoke: Mark 10, - |
d. Slides Mark 19, 1
e. Firing Lock: Mark 14 Mod 5. |

CONFIDENTIAL |
SECURITY INFORMATION 6
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9 PROCEDURL ¢

a. The components of the interlock were delivered to the Naval
Proving Ground by representatives of the Naval Gun Factory and the
Bureau of Ordnance who assisted Naval Proving Ground personnel in
their installation on a station 8-inch gun., The interlock, as first
installed, consisted of the electrical elements of Model I (see
Figures 4 and 5 of Appendix (C)), a standard length single breech
Oporating lever latch, and a standard operating lever buffer (see
Figures 8 and 9 of Appendix (C)). This combination was operated

during routine firing from the gun and was further tested in non-
firing operation,

b. At a later date, representatives of the Naval Gun Factory
delivered the additionai components which have been previously
described. These units, the double operating lever latch, the
modified operating lever buffer, and the Model II electrical device
were assembled and tested in varicus combinations (see Figures 10
to 15 of Appendix (C)).

¢. On 14 November 1952 the intarlock was demonstrated in
operation during a routine firing program to the representatives
of the Bureau of Ordnance and the Naval Gun Factory listed in
section 6 above.

10, RESULTS AND DISCUSSION3

a. The following comments on the interlock were made »y the
various reprcscontatives presont on 14 Novcmber 1952 during tho firing
demonstrations

(1) The indicating lights should be arranged on the display
panel in the order in vhich the events which they indicate occur,
Thus, from left to right +' ey should =2 in order as follows:
"Pointer Ready™, "Gun Captain Ready", "Breech Closed", "Bore Clear",
and "Recoiled",

(2) The indicating light 1 “ed "Breech Closed" should be
renamed "Breech Latched" in order t. .iiminate any misinterpretation.
Conpaivaniy ths Bresch sculd be reogavded sg slossd withont the

operating lever being latched.

CONFIDENTIAL
SECURITY INFORMATION 7




CONFIDENTIAL NPG RZPORT NO., 1098

Tests of Interlock Between Salvo Latch
and Gun Captain's Ready Sritch
for S8-inch Breech Mechanism Mark § and Mods

(3) In the Model I circuit' the "hreech closed" indicating
light goes out vhen the gun captain's ready switch 1is put bo the
"peady" position, coming on again when the run has fired and com-
pleted counterrccoil, This condition is considercd to be unsatis-
factory. It would he desirahle that the "breech closed" ("brecch
latched") light rcmain lighted contimually vhen the breech 1s closcd,
This condition was corrceted to some degrece in the lfodel II circuit,
The light ramaing lighted rhen tho ready switch 1s positioned at
"ready” but it goes out during recoil and counterrecoil. The fact
that it is out during recoil and counterreccil is not considered to
be objectionabla,

(4) The modified gun captain's ready switch, as modified
by the Naval Gun Factory, was not considered to be satisfactory for
the following reasons:

(a) It is likely that the use of such a heavy flat
eoil spring to return the switch to the "safe" position would
result in short switch life,

' (b) The solenoid operated latch did not have sufficlent
bearing area on the switc.. handle,

It is understood from representatives of the Naval Gun
Factory that the modified switch furnished by the Gun Factory for
test 1s not the type which will be furnished for fleet turrets, The
gun captaint!s ready switch is a responsibility of the Bureau of
Ships, and it is further understood that the Bureau has undertaken
the design of a new switch for this application,

be Further comments relative to the interlock, which came about
as a result of tests of tlie device and its various modifications,
are listed below:

(1) The standard breech operating lever buffer has &
Garlock type packing and conventional packing gland. It is designed
to use a glycerine-water fluid. Experience has shown that it is
difficult to maintain this buffer in good operating condition. The
modified buffer with the lengthened plunger which was manufactured
W the Nowel Qun Fastory (see Figure 1 of Appendix (A)) was cone-
structed using "O"-ring packing, and can be filled with either
glycerine-wzter or hydraulic fluid (51-F=21). The use of "O'~ring
packing and hydraulic fluid 1s considered an improvement over the
0ld style packing and the glycerine-water solution.

CONFIDENTIAL
SECURITY INFORMATION
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Tests of Interlock Between Salvo Latch
and Gun Captain's Ready Switch
for 8-inch Breech Machanism Mark 9 and Mods

(2) During tests of the modified buffer the buffer plunger
(Sk, 400271-3) stuck in the gland (Sk. 400271-2) and would not
operate, Disassembly revealed that both parts had galled. Both
nieces were steel of a proximately the same hardness. Upon the
recommendation of the Naval Proving Ground a second gland, made of
bronge, was furnished by the Naval Gun Factorye Thercafter the
buffer performed satisfactorily.

primer cnd the firing pin makes contact with the primer before the
operating lover 1is latchades In the breech mechanism used for this
test » primer could be fired anytime thc operating lcver catch was
sess whan 2.1 inches from the operating lever latch. It was this
fact that prompted the design of the modified breech operating lever
buffer, vhich employs an elongated plunger and a plunger spring
having sufficient force to push the operating lever beyond the 2.1
inch danger zone, (The plunger positively forcces the lever 2.45
inches from the latch). Tests wore conducted to cnsure that this
modified tuffer ocould not exert sufficiont force to actually open
the breech inadvertently. Although the dbreech mechanism used for
the test was not considered to be in perfect condition, the buffer
could not be made to move the operating lever beyond 7.5 inches
from the latch position. These tests were conducted both with a
cold gun and with one varmed from gunfire, It is not felt that this
distance would be more than doubled in a breech mechanism perfactly
adjusted and lubricated. This amount of movement of the operating
jever would correspond to about §° of rotation of the breech nlug.
58° potation is necessary to unlock the threade plus 5°45' to clear.
It is thus evident that the modified buffer cannot inadvartently
cause the breech to open,

(4) The long latch with the second latch position at

5,45 inches from the first (see Figures 1, 10, 11, 14, and 15) was
designed to prevent inadvertent opening of the breech by the modi-
fied buffer, 8Since this canrot happen anyway, this long latch is
considered to be unnecessary, and in addition, somewhat of a hazard
to the plugman since it protrudes some distance out from the salvo
jatoh bracicet where it could concelvehly he in the way of the move-
ments of the plugman's head.

CONF1DENTIAL
SECURITY INFORMATION 9
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Tests of Interlock Between Salvo Latch
and Gun Captein's Ready Switch
for 8-inch Breech Mechanism Mark 9 and }ods

PART D
RECOMMENDATI ONS

11, On the basis of the tests conducted it is recommended that an
interlock be adopted embodying the following features:

(1) A circuit basically like Model I (Figure 2, Appendix (B))
but with a modification which will keep the "breech closed" 1ight
on after the ready switch is shifted to "ready" and until the breech
1s opened. (The manner in vhich this is handled in circuit llodel II
1s considered satisfactory),

(2) A panel of indicating lights including the following:
"Gun Captain Ready", "Breech Latched", "Bore Clear", and "Gun
Recoiled", to be mounted vhere the gun crew can reaéily see them,

(3) A modified buffer of the type tested but with the gland
(Ske 400271-2) made of bearing bronze instead of steel. It is
recommended that hydraulic fluid (51-F-21) be used in the buffer,

(4) A single breech operating lever latch of the standard
design except modified with the switch actuator, Sk. 400262-2,
(8ee Figures 12 and 13 of Appendix (C) for an illustration of the
combination of buffer and latch described).

EART E
RISPOSITION OF MATERIAL

12, It is understood from the Bureau of Ordnance that the components
of the interlock tested at the Proving Ground will be collected by
representatives of the Navel Gun Factory for subsequent assemLly and

test aboard an operating 8-inch cruiser, ‘The components arae being
held for these representatives,

CONFIDENTIAL
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The tests upon which this report is based were conducted by:
D. C. SLOAN, Head of Research Branch
Main Battery Division
Armament Department

This report was grepared by:
D, C. SLOAN, Head of Research Branch
Main Battery Division
Armament Department

This report was revieved by:

W. F. VOSE, Lieutenant Commander, USN
Main Battery Officer
Main Battery Division
Armament Department

L. Ce KLINGM’ cmnd.r’ USN
Armament Officer
Armament Department

C. C. BRAMBLE, Director of Research, Ordnance Group

APPROVED: J. F, BYRNE
Captain, USN :
Commander, Naval Proving Ground

E. A. RUCKNER
Captain, USN
Ordnance Officer
By direction
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Tests of Interlock Between Salvo Latch
and Gun Captain's Ready Switch
for 8-inch Breech Mechanism Mark 9 and Mods

on - - o - - - - - - e - - e - e - - - - - = - - - - - -

Bureau of Ordnance

443
Re5
Re5b

Chief of Ordnance
Department of the Army
Attn: ORDTX-AR 1l

Y

| Commanding General
\ Aberdeen Proving Grocund
| Aberdeen, Maryland
| Attn: Technical Information Section
Development ané Proof Services 1

Commander, Operational Developmerit Force
U. S. atlantic Fleet, U, S. Naval Base
Norfolk 11, Virginia b

Navy Research Section

Library of Congress

Washington 25, D. C.

(Via BUORD Re3) . 2

Naval Gun Factory 2
Local:

OMER 1
File 1
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